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RUBBER COATINGS FOR CLEANING CLOTHS
INCLUDING CELLULOSE MICROFIBERS

FIELD OF INVENTION

‘This invention relates to improved elastomer coatings
for fabrics and more particularly rubber coated bonded

fiber cloths which are non-abrasive, porous and highly
absorbent.

BACKGROUND OF THE INVENTION

A multi-stage process for making rubber coated
cleaning cloths is described in German Patent DE-B 1
360 783, the text of which is incorporated herein by
reference. That process involves multiple impregna-
tions of a randomly laid nonwoven fabric (non-oriented
web), preferably of hydrophilic natural fibers, with a
foamy aqueous binder dispersion of vulcanizable rub-
ber; drying the impregnated cloth; coating the surfaces
of the dried cloth with a coagulable foamed rubber
dispersion (rubber outer coating); drying and vulcaniz-
ing the coated fabric; washing a pore-forming material
contained in the coating out; and drying the washed
fabric.

Conventional rubber outer coatings for such cleaning
cloths are not very biodegradable or suitable for com-
posting. Moreover, the surfaces of such cleaning cloths
tend to be very sticky and demonstrate a perccptibly
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high wiping resistance. This quality, which is typical of ,,

rubber, can be mitigated by sprinkling talcum powder
on the surfaces. However, after a cleaning cloth has
been washed out, typically after the first use, the talcum
powder usually almost entirely removed and the sticki-
ness returns. Such stickiness can be so extreme that
cloths that have been folded together when wet may
bond themselves together so strongly after drying that
the coating will be damaged when such bonded surfaces
are forcibly separated.

The water absorption capacity of such cloths is
largely determined by the number and size of pores
present in the cured outer coating and by the fibers
comprising the cloth material situated between the coat-
ings that extend into the pores. These factors also influ-
ence such a cloth’s printability and receptivity to print-

ing colors.

OBJECTS AND SUMMARY OF THE
INVENTION

An object of this invention is to provide foamed-rub-
ber-coated-cleaning cloths having surfaces that are non-
abrasive, porous and highly absorbent. Another object
is to provide foamed-rubber-coated cleaning cloths that
are more pleasant to handle, less apt to stick together
when dried and to improve their gliding property [non-
clinging effect] and absorbtivity. Another object is to
provide foamed-rubber-coated cleaning cloths that are
easier to print during manufacturing. Another other
object 1s to provide cleaning cloths that have a high
rubber content and nevertheless are biodegradable and
capable of being composted.

It has been found that incorporating cellulose micro-
fibers in rubber outer coatings for foamed-rubber-
coated cloths reduces tackiness and improves absor-
bancy and biodegradability. Preferably, the microfibers
are present in quantities of 20 to 100%, more preferably
20 to 50%, by weight with respect to the solid rubber
weight of the coating.
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The invention embraces rubber coatings including
cellulose microfibers, use of such coatings and, cloth
coated therewith.

DETAILED DESCRIPTION OF THE
INVENTION

The term “cellulose microfibers” as used herein
means mechanically comminuted cellulose having sta-
ple lengths of about 15 to 200 um, preferably to about
60 um. These fibers are preferably comprised of natural
cellulose and are commercially available. Increasing the
quantity of cellulose microfibers, sometimes referred to
in technical literature as “cellulose powder” or “pow-
dered cellulose” facilitates biodegradability. However,
increasing the cellulose content in a rubber coating
beyond the limits of this invention will destroy good
cleaning cloth properties, particularly strength, drying
quality, and cloth-like feel.

The term “rubber” as used in this application includes
all natural and synthetic elastomers and mixtures, which

include or are manufactured from natural rubber, syn-

thetic NBR (Nitrile Rubber, Acrylonitrile-Butadiene
elastomers) or SBR (Styrene-Butadiene elastomers)

latices, as well as from mixed polymers of butadiene or
isoprene. These rubbers may be self-cross-linking or
vulcanizable according to conventional processes.

Bactenicidal additives are not required in the coatings
of this invention and should be avoided to preserve
good biodegradability, i.e., compostability of the cloth
and the decaying property of cellulose. In the absence
of bactericidal additives cellulose fibers dispersed in a
rubber coating apparently function as “islands” of natu-
ral material, which represent a nutrient medium and a
space for bacteria to invade, and from where an intensi-
fied, destructive attack on surrounding rubber may
follow.

The cellulose microfibers substantially reduce the
stickiness of cleaning cloths coated in accordance with
the invention. Thus, depending on the fiber content, one
can reduce or eliminate the customary powdering of
rubber coated surfaces with talcum powder needed to
achieve acceptable sliding characteristics.

Wet bonding tests show that use of cellulose fibers in
accordance with the invention substantially reduces the
force required to separate such cloths that are folded
when moist and then bonded during drying, compared
to the force needed to separate similar cloths that do not
include cellulose microfibers.

The slide resistance (in a moist state) of cloths accord-
Ing to the invention may be reduced by more that 50%.
This improved gliding (non-clinging) effect produces
less resistance to wiping, especially when a cloth is
moist; thus a noticeably smaller expenditure of force is
necessary to effectively wipe an object.

In conjunction with the open pores of the rubber
coating, the roll-up effect of the cellulose microfibers
promotes the water absorption capacity and the routing
of the water to the inside of the cloth. This property
also results in very good printability of cleaning cloths
treated according to the invention, since dye can pene-
trate more quickly and deeper into the surface coating.
Moreover, it may not be necessary to apply talcum
powder which is known to impede the dye penetration
capacity.

Similarly, color fastness is significantly improved,
particularly in comparison to coatings treated with
talcum, in which the printing color may be partially
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trapped on the talcum powder instead of on the actual
cloth.

Coatings with cellulose fiber contents of 20 to 50%
by weight, in relation to the solid rubber weight of the
coating, exhibit optimal coating application properties
as well as the above mentioned advantages. Fiber con-
tents in the over 50 to 100% by weight range included
in the invention are conceivable for cases in which the
biodegrading or composting capability is a primary
concern.

Suitable cloth or substrate can be manufactured ac-
cording to known methods for bonding fibers to one
another, in particular, by means of needle punching
and/or by introducing thermoplastic fibers into a fiber
mixture and then heat-activating them. The known
bonding technique using plastic dispersions or rubber
latices is also possible.

The invention will now be described in greater detail
on the basis of the following examples

EXAMPLE 1

A base material is first prepared as follows A ran-
domly laid nonwoven fabric consisting of 30% by
weight of cotton, 50% by weight of rayon staple fiber,
and 20% by weight of polyester fibers is mechanically
pre-bonded in a needle loom, impregnated with an im-
pregnating mixture and subsequently dried; The im-
pregnating mixture contains rubber latex, polymerized
from butadiene and acrylonitrile, vulcanizing {curing]
auxihary agents, surfactants and stabilizers, as well as
cooking salt as a pore-forming material. The cooking
salt content corresponds to the solids content of the
rubber.

This base material, which has been mechanically and
chemically prebonded as described above, is subse-
quently coated on both sides with a heat-sensitive and
foamed rubber dispersion, which contains a mixed poly-
mer of butadiene, acrylonitrile and methyl-acrylic acid,
non-bactericidal vulcanizing auxiliary agents, surfac-
tants and stabilizers, as well as 30% by weight in rela-
tion to the rubber solids weight of the coating, cellulose
microfibers having a staple length of about 30 um.
These fibers can be obtained commercially, for example
under the tradename Arbocell BE 600/30, from the firm
J. Rettenmaier & Sohne GmbH & Co., in Ellwangen-
Holzmuhle, Germany.

The coated base material 1s dried and vulcanized and
the water-soluble components are washed out with
water and the washed product undergoes its final dry-
ing.

For 100 parts by weight of the above-mentioned
nonwoven fabric the cloth material contains 170 parts
by weight of rubber vulcanizate, of which 60 parts by
weight each 1s applied on each side of said cloth mate-
rial as the coating mixture having a cellulose microfiber
content of about 30% by weight with respect to its solid
rubber content.

After being cut to suitable sizes, the cloth material is
suitable for cleaning windows, furniture, sanitation fa-
cilities, motor vehicles and other surfaces.

Compared to cloths which have been manufactured
in the same way, however without the addition of cellu-
lose microfibers, the cleaning cloth manufactured in this
manner is distinguished by advantageous properties:

To test wet bonding a moist cloth is arranged 1n over-
lapping folds and then dried. The force required to
separate the folds is expressed as in N/50 mm strip
width:
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Without With
cellulose cellulose
Window-cleaning
cloth (240 g/m?)
with talcum powder 4.3 1.0
without talcum powder 0.9
Automobile-cleaning 5.8 2.0

cloth (280 g/m?)

The wiping force, expressed in N/500 cm?, likewise
drops when cellulose microfibers are included in the
rubber coating.

Without With
cellulose cellulose
Window-cleaning 18 8
cloth (240 g/m?)
Automobile-cleaning 22 10

cloth (280 g/m?)

Specimens of wiping cloths according to Example 1
were buried in wet earth. After four weeks, they
showed clear manifestations of decomposition while a
cloth not treated with cellulose microfibers, but other-

wise of an analogous composition, did not show any
traces of decay.

EXAMPLE 2

A randomly laid nonwoven fabric consisting of 80%
by weight of rayon staple fiber and 209% by weight of
polypropylene is mechanically prebonded in a needle
loom and heated in a heating apparatus to such high
temperatures, that the polypropylene fibers bond the
adjoining rayon staple fibers as the result of plasticiza-
tion or melting, and a pre-bonded base material is, thus

formed. The heating apparatus can be a heat tunnel
and/or a calendar with heatable rolls.

This base material, which has been pre-bonded in this
manner, 1S subsequently coated on both sides with a
heat-sensitive and foamed rubber dispersion, as in Ex-
ample 1.

The advantage of this embodiment of the invention is
that not only the rubber coating, but also the base mate-
rial 1s completely free of chemicals having a bactericidal
effect.

EXAMPLE 3

A base material, manufactured as in Example 2, is
coated on only one side with a heat-sensitive and
foamed rubber dispersion, as in Example 1.

Dispensing with a second coated side has the addi-
tional advantage of further improving the weight ratio
between the cellulose—serving as a nutrient medium for
bacteria and the rubber, so that the composition of the
system further promotes its vulnerability to microor-
ganism attack and thus its decaying property and com-
posting capability.

We claim:

1. A cleaning cloth comprising a base material coated
with (a) rubber, wherein the rubber is selected from the
group consisting of natural rubber, styrenebutadiene
rubber, nitrile-butadiene rubber, mixed polymers of
butadiene and isoprene and mixtures thereof; and (b) 20
to 100% by weight cellulose microfibers based on the
solid rubber content in the coating wherein the cellulose
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S
microfibers have a staple fiber length of about 15 to 200

micrometers. |

2. The cleaning cloth of claim 1 wherein the cellulose
microfibers comprise 20 to 50% by weight based on the
solid rubber content in the coating.

3. The cleaning cloth of claim 2 wherein the cellulose
microfibers have a staple fiber length in the range of
about 15 to 60 micrometers.

4. The cleaning cloth of claim 2 wherein the cellulose
microfibers have a staple fiber length of about 30 mi-
crometers. |

3. The cleaning cloth of claim 4 wherein the rubber is
a dispersion of butadiene, acrylonitrile and methyl-acry-
hic acid.

6. The cleaning cloth of claim §, wherein the cellu-
lose microfibers are comminuted natural cellulose fi-
bers.

7. The cleaning cloth comprising a base material
coated with the composition of claim 2.

8. The cleaning cloth comprising a base material
coated with the composition of claim 3.

9. The cleaning cloth comprising a base material
coated with the composition of claim 6.

10. The cleaning cloth of claim 8 wherein the base
material 1s a nonwoven fabric comprising about 309% by
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wetght cotton, about 509 by weight rayon staple fiber
and about 20% by weight polyester fiber.

11. The cleaning cloth of claim 9 wherein the base
material is a nonwoven fabric comprising about 30% by
weight cotton, about 509% by weight rayon staple fiber
and about 20% by weight polyester fiber.

12. The cleaning cloth of claim 8 wherein the base
matenal is a nonwoven fabric comprising about 80% by
weight rayon staple fiber and about 20% by weight
polypropylene.

13. The cleaning cloth of claim 9 wherein the base
material is a nonwoven fabric comprising about 80% by
welght rayon staple fiber and about 20% by weight
polypropylene. |

14. The cleaning cloth of claim 10 wherein the base
material i1s impregnated with a mixture of rubber latex
polymerized from butadiene and acrylonitrile, a vulca-
nizing agent, a surfactant, a stabilizer and cooking salt.

15. The cleaning cloth of claim 11 wherein the base
material is impregnated with a mixture of rubber latex
polymerized from butadiene and acrylonitrile, a vuica-
nizing agent, a surfactant, a stabilizer and cooking sallt.

16. The cleaning cloth of claim 12 wherein only a
portion of the base material is coated.

17. The cleaning cloth of claim 13 wherein only a

portion of the base material is coated.
¥ x x ¥
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